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-15^ (5 9 ) ic v^T . R — R 94 li7R*. Any>7Ci, 7yiS, T^^iS, 
[ 0 0 6 4 ] 

JhlB-^;^ (59) T*^t2 n-SlCiS^ li. fJxljr. Tie^^^^--A (5 9) w 

[ 0 0 6 5 ] 
[ ft 5 5 3 




reflux 




(60) 



[ 0 0 6 6 ] 

(6 0 ) tcfci^T. R 82 ~R 94 tt7k*. nnr^TCi, 7 y ^ S , 7 4 ^ i S , 

-r >i u is Jim. T')-Jim. i/Tjm. MMmS;. mTn&^'M^s^v^-f n^^m-? 

o 

[ 0 0 6 7 ] 

ti ti Jc o 
[ 0 0 6 8 ] 



§ c h ic j: •) , ^^^^^sefiTLT^Df l . ^^mT»m^ z^m^mmw^nz (Tie 

^-/^X^r-A (6 2) ) . ::T\ ffiftT LlCo^Tlf [cPI/^tJMi^\ ffijgi^ (5) ^ 
(1 1 ) v^-ftUb-T^ 2 tl £ IE -& =f S L v^o 
[ 0 0 6 9 ] 
[ i t 5 6 ] 




[ 0 0 7 0 ] 



I it 5 7 ] 




-^5^ (6 2 ) lc fcv^T . R 82 —R 94 ti7K^. ^ a r> tuI^. t ^ >i T ^ ^ >i 
[007 1 ] 

[ 0 0 7 2 ] 

( H J& <?> fig 3 ) 

[ 0 0 7 3 ] 

in it it. mi comm i 5 i tm 2 <?>nm 1 5 2 1 <r>m\z5t?tm 1 6 3 ^*-t-5%^a 

T**ft2 tiTv^„ * LT> %t£JS 1 6 3 lzi$. — %3ix^ ( 1 ) . (2). (12). (1 

3) <D^-?iifrx>m$ iizMj&.^^t**mn<oiim&mmi¥. (3) . (4 

[ 0 0 7 4 ] 

C <r> J: 7 & f& t£ * T tc fcv^T . mi ^)Sft 1 5 1 )tr"o V± A 2 *1 £: IE ?L i: . 12 <7>mtl 1 
5 2<i^aA$*ifcSf fclix 1 6 3tfev^TSi^L, * ^I^WIt Sftjge^fii 

fcv^x. n i comm i 5 i itmmt Lxmmt. m 2 <r>nm 1 5 2 aist LTisiti 

[ 0 0 7 5 ] 

%7^Ji 1 6 3 \z o^Tiff tc PIStt 6*. * IE bh <?> f$ ^ #g -ft ^ *fEB^<7) 

* f&^JR It § x * ^ ^ - ^ ^ 7 7' J: H*§^i * >u ^ - ^ \ v M -t & WW 



fc> <b & 5 Jg 4* IC x ^ILTtttl/iiT'^^ZU^iLo. 3 ti \Z =k o T . * % Bfl <7> 
[ 0 0 7 6 ] 

* ^ an <d ii Wi^m m # ^ t> m ; t£ ic -t % tz \z m * m w \z o u t ^ m& it & . 

2, 3 — faf * (4-^7i^;UT5;-7i^;U) df ; df > : TPAQn) . 4 

, 4 ' — tf X C N — ( 1-f 7f )i) -N-7^^;bT5;] t 7 i — ( l&ft : a — N 
P D ) wJinT'J-^T;^ #*§ if -t & %} <r> i\iL ^ 4 , 4 ' - tr x ( N - ii >i '/ 
') ji) i^7iz^ CBP) , 4 , 4 ' , 4 ' ' — h 'J * ( N — # ^ > * \/ O h 

') 7 i ^ 7 ; > ( «§£f : T C T A ) ^7 ^ >i m^-fa"? . tr * [ 2 - ( 2 - t H 

o^fy7izi) l^'Jy + M Sift ( B&^F : Znpp 2 ) * C 2 — (2-t Fa^fy 

v ^>>/tift'/7 H ffilft ( : Z n B O X ) . h ') A ( 8 - * ) ') ) => V 

) t >i 3 - ^ A ( : A 1 q 3) V^^JMIb SLv^, 
[ 0 0 7 7 ] 

Srfc. *^I^JMIh#<^ 41 t ^ iff tc ^ n r> S . ^ n t >i * >i S . >• t ; S#<?>M^ n& <5I 
[ 0 0 7 8 ] 

£ „ ad y^S^tfjftitf t 7 ^ tng, ; \ n T 'l *c >l 31 <J0 43 T* t> iff \Z h 'J "7 >i -fr a 

\Z Jc o T . #«S£-#r^<7>SJo?E5fcfJt^%#.5 C fc to*T* § -5 o 
[ 0 0 7 9 ] 

* 7c . II <r>mm 1 5 1 lz o v> T iff iz Mfe « # o . *l&1$<r> «fc 7 lc * gftiiLTi ii£ 

; J *7 uM&itWl ( I T 0 ) . * fclilfcfl:S^*#t? > ^ uM&itWl. 2-2 0%w| 
ffcffi ift * a" t? -i > ^ ^ A <r> ffe . ^ ( A u ) . a^(Pt) . - >v ^ 4, ( N i ) . 9 > 
r7f> ( W ) . 7 n u ( C r ) . t 'J 7-f > (Mo) . ft ( F e ) . nn'H (Co) 
. |b| ( C u ) . ><*7 i? *7 U ( P d ) f^fflv^:h S ^> » & U . II wtft 1 5 1 ti 

[ 0 0 8 0 ] 

S . 12 1 5 2 lc o T iff iz K£ tt & to* . ^mm<7> i 7 lc , l^ffi t L T fii^ 

7A (Li) ^7^:tt"7 7 *y U^fcO T >l 3} ') £M fzltT >l il ') ^W^kMV~& is' ^ TIT* 

>i 3 -*7 A^^fflv^s 3 ft s T'S S. ^rfc. I 2 <?>mM 1 5 2 li . Mz.lS^'< v 9ft J t?M 
fftf ^ffluTffMt Z> Z b to*T* § -5 o 
[ 0 0 8 1 ] 

t fc^tefc^gp fcix v ai-t 1 1 <7)mti 1 5 1 t m 2 <7>mti<7> v^-f tl^ 

7lcS~S+nm7)j|^ tlfc«ST*>* C i: to*£f t Lo„ 

[ 0 0 8 2 ] 

11 ^ts 1 5 1 t ^tytm 1 e 3 t^mizit, m 1 iz^-t x 7 tc . lEfLi^K/i 1 

6 2tfUuTU^. iEfLiiiKJi fc i± * II <?)tft 1 5 1 to* A $ iitziE 

it> n <7)ts i 5 i t ^ytm i63t %nt-t 3 t \z j: o t x ^ytto^mizmm Lxmit 

[ 0 0 8 3 ] 

* 4? . iEJL$ii^JS 1 6 2ICOUT, iff iz Mfe t± * < . 4 , 4 1 - tf 7. [ N - (1- + 7 

^ ^ ) -N — 7; ;] - tf 7 x — >l (B&^: a — N P D ) ^4 , 4 ' -tfT, [ 

N - (3 — ^fi7i-;l,) -N-7izi-7; ; ] -tf7^^;b ( I TPD) ^ 



4, 4 ' > 4 ' ' — h 'J * ( N , N-^7i = *- 7; ;) 'i7i-*7*> (ISS 

: TDATA) , 4, 4', 4* ' -h "U [N- (3->f*7i-*) -N-7i- 

1-7; 7] - h ni-^T;^ ( IMTDATA) * £ <T> yf # T 5 > ^ ( EP % 

. -<> > m - m m <?> *s & * w -t s ) <?> ft # tc * o t 0^ 3 ti 1 1 * 1*5 c t 

[ 0 0 8 4 ] 

#JS MM <t> IS T- *> o T t «k 
[ 0 0 8 5 ] 

£ fcx $2 ^)tS 1 5 2 t f&TtJS 1 6 3^|i:ii, II ic^i" =k 7 . mTiaJ^JS 1 
6 4ttUuTUu. ::T\ M^liKIS i: l± . i? 2 ^tl 1 5 2 fc* <bt A 3 fltzM 

j-^^titm 1 6 3 ^ Mr & -* * » as % * -* * is *> * . c<?> j= 7 tc m^iiMfB 1 6 4 %a 

Its m 2 <7>m* 1 52t %^£JB 16 3^ §«t: tlcioT, £E ^ *>* J» ic |e H LT^t^ 
[ 0 0 8 6 ] 

& . MTiiiMrS 1 6 4 icoux^f tc It & < . F 'J 7 J 'J J n) 7i ; 

(B§^:A1 g 3 ) . h ') 7 (5 — > ^ ^ — 8 — ^7 'J 7 ^ b ) t^^-^a (IS 
I : A 1 mgj) . ^7 (1 0 - t H n ^ x ^ > [ h ] - 7 'J + h ) 'J 'J a ( |§ 
|: BeBap * tr * ( 2 - 7 f i - 8 - ^ ^ 7 h ) - 4- 7i-^7i j 7 

T ^ 5 - ^ A ( : B A 1 q ) & t . 7 ') > #+§ * ti -<> V* 7 'J > % 4T "t £ 

ici^Ti^^ftfct^^fflv^zfc^Tls. z</)ft!i. tr* [2- (2-e 
h' a Jf- y 7 1 - 1 ) --<>>/ * * ■* >/ 7 h ] ( IS^ : Z n (BOX) 2 ) * tf 7. [2 

- (2 — t: F o ^ y 7 1 - 1 ) >/f 7'/n] ffi #& ( : Z n ( B T Z ) 2 ) & 

^<7) ^ -4- V- ;u * T »/— 1 ^Efif^ft -5 ^fMlsfr^lC £ o Tffy/^ 3 *l £: & <7>T* 
#> o T «t =k o * tz . 2 - (4 — if7i^'ji)-5-(4 - t er t-^f *7izji, 
) - 1 . 3, 4-t^r^y77-4 : PBD) 1, 3-^7 [5 - (p-te 

r t — ~f* 'i 7 x — 1 ) — 1 , 3 , 4-t^ 1 ty*7 , /-^-2-'f'l] ^>-lf> (B&i : 
OXD-7) . 3 - (4-ter t-^^'iv^ — >i) — 4— 7ac=.i— 5 — ( 4 — tf 7 
i-'IO -1. 2 , 4-h l i7 , /-i (UftlTAZ) , 3 - ( 4 - t e r t - ~f * >l 
7iz;0 - 4- (4-xf ^7iz;l) - 5-(4-^7iz'Ji)-l, 2, 4 — h 

"J t •/— ti ( : p - E t T A Z ) . >* v 7 x + > h n M > ( : B P h e n ) . ^ - 
y - 7' a > (l§^: BCP) f t fflv^Tl^c? tlfct^T'l) o T t J; v\ 
[ 0 0 8 7 ] 

#JB «it ^ JB T? o T t «k o 
[ 0 0 8 8 ] 

^ <b mi ^ts i 5 i t jEiimmm 1 6 2 fc^wtfl, 0 1 iz^-t & 7 tc . jb?lv± 

AJS 1 6 1 t*LTv^Ti iu„ ::t\ iEJLii AJS ti. PiSt L T l&Bg-f 6 <b 
IE?L$iM/B 1 6 2^IE?L^ftAtiB']t^iit#t^fi-c:J>^ 0 £ *? . J£ J L $i M JB * 4f 
tc^ti-^ v^Jf . Piffi h L Tfi^-t §tft t ^TtJl h <73^tciE?L>± AJl^^lt . %^£JB 
-\<^iE?L<77>i A^fflW L7Uv>. 
[ 0 0 8 9 ] 

J£fL>± AJS 1 6 lie o T ft ic mfe H ti < . =E ') ~f ^ymit^j ( M o 0 x ) + it 
UtkfcM (VOx) . >i t x. ^7 a St ft ^ (RuOx) . 9 > r X > i&fbt/ (WOx) . 

Jfy&ittyl (Mn 0 x ) ^^^JM^fb^/lc ioTl^c?tltt^tfflv^c t^T'§ 
£ 0 f& . 7^a^Tx> ( : H 2 P c ) 9 a i, T — y (CuPC) m<^)^ 

9 v is t — > 3k<r> ita^U . VM± # -J ( x ^ u > x x 7 1 7 x > ) / # ') ( 7 N u > 
7. ;u * > St) tMSvS ( P E D O T/P S S ) m<^m^J-m\z «k o T t J£?L>± AW 16 1% 
mf$-f % Z t 3b* T- § -5 . 
[ 0 0 9 0 ] 



isfcx S2^)tft i 5 2 tm^mmm i 6 4 t^raicii. a i ic^i-j; 7 ic. tfax 

lg 1 6 5ttLTv^Ti iv^. IIT\ Mf v± AW fc 14 . T#S t LTSit^SS^bt 
fill 1 6 4^tf^))±A^ffiB']t§iR^#tSflT-$>§o it f $i M W ^# lc 

l£t+&uit^t4. r#tl i: LTfl^i-^mtl i: Ht^JS T^icHf >± AJS£l£l+. %t\:W^ 

[ 0 0 9 1 ] 

tfft Are 1 6 5 lz o u T ft ic PIH 14 # < . 7 -y fb ') f ^ A ( L i F ) . "7 -v ft -h ^ r 7 
^ (CsF) . 7 -y -ft 77 ^ >- ^ A (CaF 2 ) iHT'^'J ^JSXt4 t >v ii M ±M 
&M<ni£&<fo-&m\>*~Z1&i&2irirz , b<7>-&m\'*Z> Z bi)*7*% ZCOftL. Al q 3 £7cl4 4 
, 4 — tf X ( 5 — > * >u > X ^ '/ ;u — 2 — -f >i ) X >u ( B z 0 s ) ^ <7) J; 7 
ic M f lit K 14 t> fiv^M i: . "77*^>- r 7A^7zl4 'J -f- ^ =k 7 tc t >i ii <) ^MXlt T 

'i ii ') ±n&m t -zm-a- l tz t <?> t * tfaxi 1 65Hifflv^:t § s . 

[ 0 0 9 2 ] 

W Jilc^Tc^Bfl^^iflf icfcv^T . iEJLvi AJB 16 1. lEJLIi^JS 16 2. 
116 3, if fctiMW 16 4. If ft AW 1 6 5 14 . * * 7c 14 -f > 7 ^ 

xnS, £ 7cl4MflJ&^. v^fn^^t-e^^LTlifc'Srv^ £7c. I 1 ^)tS 1 5 
1 * 7c 14 m 2 to MM 1 5 2lcov^-Ct, * -y 7 >; > r>£ * t4 3S#>£ # . u -f *i<t> 77 v£ 

[ 0 0 9 3 ] 

l> C t^T'§ -5 t36, % t£ sfS ^ Hi ^ £7c. ^ ; ^r+l- V > il*? # fc* <b S IB lC*f&BH<7) 

*fi^JIfi#^7>l(£^ 7c W^^fE^f 14. Jtf ic^j^H < §tit-fz> 0 
[ 0 0 9 4 ] 

(mm^r>m4 ) 

*^£BH7>^7t^f [4 . Itwltittt^^WT^oTt iUo if ft 7) l£ Tt /I ^ 1£ tT- 
. ^- tl^tl^fETcre ^ ^ 7>7l7t^S^-t -5 3 t T. 1W ^.tt a fe7t<?)7t*# S C i: S 
= *ff^flgTM4. «i(7>^7tre^1ri--S fE^*f <7>flgtilcov^T HI 2 . 3^ffl^TtB|jt^ 

o 

[ 0 0 9 5 ] 

HI2lcfcv^T. I? 1 <r> Wfe 7 5 1 tl2^)iS 7 5 2 <J0 ffl \z 14 . i? 1 t> 7u W 7 6 3 

tm 2 7)^7tre 7 6 5 mi ^?t?tm 7 6 3 tm 2 co^^tm 7 6 5 tcomizit 

. RIM 7 6 4 fc*-*- £ c t is L v^ 0 
[ 0 0 9 6 ] 

I? 1 com* 7 5 1 7>mii J; HS2 ^tS 7 5 2 ^m&frM < * -5 «k 7 tcmif^ EP^ni" 
$ M 1 ^tS 7 5 1 tS2 7) m« 7 5 2 t <r> 56 tc m^t **9Hti . ^l^)Hfi 7 6 3 * 
7c 141? 2 7>^7tre 7 6 5 ^/itt^Sre 7 6 4 \z is T iEfL t tf t ^ C 7c 

ajge^* ^ ^- 14 . fgere 7 6 4 * ^ u m i 7>^>tre 7 6 3 ^ s 2 7)^^re 7 e 5 

-^\zmr y ) . mi co^T'cre 7 6 3 lC#i;*l7ci? 1 t^t^H m 2 T^IETtre 7 6 5 IC#£*1 

Tc^Tfe^H^KSe^ftgici-^,, f Lt, iftte^JIgk:*^ fcm 1 ^)Mtli:$2^^!ft 
H h 14 . ^ ti^'tiS)s^«JlcK -S t § [c^Tti" -5 o 
[ 0 0 9 7 ] 

II 1 <r> ¥tJtm 763tct4.^'iU>. 2, 5, 8, 1 1 - fh 7 - t e r t-^f 
U7 ( T B P ) . 4 , 4 ' - tf X [2 — y 7x^;n^^Ji] tf7i-A (DPVB i) 
. 4 , 4 ' — tr x [ 2 — ( N — a: ^ ^ 77 ^ ^* % / — n — 3 — >i ) tr — ^ ] f 7 1 - 4 ( B 

CzVBi) . tf X (2 — 7^^— 8 — ^r^'J ^^h) - 4- 7i-i7i J 7 

( B A 1 q) . tf 7. (2-7^^-8-^r^ ') J => V ) - ?nn#'J-7A (Ga 
mq 2 Cl) ^ if co ®k?t %B S ^ . tf X [2 - (3, 5 - tf X ( h «; 7 ^- n > ^ ^ ) 71 
— ^ ) tf 'J + h - N , C 2 ' ] -i ') 'J O u ( I I I ) e° =1 'J + - h ( I r ( C F 3 p p y 
) 2 ( P i c) ) . tfT, [2 - (4. 6-y7;itD7izjO t° h - N , C 2 '] 



A M i? 7 U ( I I I) T*z*JlT*ih-h— h ( F I r (acac) ) . tr X [ 2 - (4, 

6-^7*^-1371-4-) f'Jyf h-N, C 2 ' ] ') y ^ A (I I I ) ( 

Fir (pic))* ^«t\2«IC ftft 2 ft £ IEt^W * ftT >K 4 5 0 - 5 1 
0 n m ic * 9 h >IW- ? 5 ^LltfrU <b ft £ « £tz. m 2 <r> ¥tit JS 7 6 5 iz 

a. *¥tm con m&mm fob* $t?cwn t Lxmm-tz & 7 iz^znxti *) . m2^wtJtm 

7 6 5 fc* <b l± . 5 8 0 — 6 8 0 nmi:%)tx<7 h * <^ - 7 ^ 1f i" £ <b ft £ , 

fLT, Hi <^l&7tJS 7 6 3 ^ h<r)^^t<D^^t^h if? 2 <7>f&7\;JS 7 6 5 ^ h <?) WL it <r> t£ 
fe^ ti. mi ^mti 7 5 1 t!2 c^tl 7 5 2 ^uftli^Sl <ttM^§loT^^ 

izmtti~t^. 9\>ffiizm & l ^ ft^ftio^Tta . & m rate *u a fe^ t l t mis. 2 

[ 0 0 9 8 ] 

H 1 <?>2E7fcJg 7 6 3 a. 4 5 0 — 5 1 0 nm^It^MtSC t^XB S^t^M**. 

*x h ) ^btl-fi^lc^tLt^lT'^StlTv^^, £/zl±. 4 5 0 — 5 10nm<7> 
^Tt^it'S 3 i:^0T# £ Z&ytW W h f% £ m X 3b & Z t Sl^)*Xh t L 

X It . ^tlci^fca-NP D, CBP. TCTA. Z n p p 2 ^ ZnBOX^i, 9, 1 

0 — ^ (2-f 7f ;l) T > K 7 -fe > ( : D N A ) . 9, 1 0-y (2-f 7f i) 
-2-ter t-7*^*T>h7-b> ( l&ffc : t-BuDNA) ftffluKt^T^ 

„ m 2 nztitm 7 6 5 a . *¥£m<niiM&mmfafr, ^^m^^u^mm^^^^ 

)V ^ _ ^ ^ - y ^ £ V) # i * >l - ^ V ~f (I2W*XF) <b f% & 

m*\z. ftm. l rz^mx $£ntzmx£>& z t m 2 <r> * x h t l x it . tp 

A Q n . «-NPD, CBP. TCTA. Z n p p 2 . ZnBOX. Al q 3 ftfflv^: 

t &XB -So ifcf§n 7 6 4 a. mi ^^ytm 7 6 3 tttzxtm 2 ^^itm 7 e 5 zrzit 
mmm 7 6 4 iz& \^x$t£. l * ^- 1 ^^>tJS 7 6 3 tm 2 ^^tytm 7 6 5^ 

W/V iz^MXB , loll (n^itm 7 6 3 t m 2 <v¥Htm 7 6 5 cov^-f ft ^-77 <7) &\z x 

* Zr—fr&Wl L J: 7 IC f -5 36 f§ ^ i" -5, =k 7 iCff^^ ^ ftT ^ 4Ct i?*$f S L 
v^o lc ti. Pgli 7 6 4 li. T P A Q n s a — N P D . CBP. TCTA. Znp 

p 2 ^ ZnBOXl^ffluTWt^Ctn'n, d J: 7 tc . ^e^ 7 6 4 ^^ti-§ 
Z tX. mi <7>^7fe« 7 6 3 t m 2 <n$titm 7 6 5 co^-f ft^-^J^^^^Tt^S^^ < 

^otliv\ a fe % 7t ^ » ^ ft * ^fms^m <• 3 t s § . 

[ 0 0 9 9 ] 

*ff>lT*U . m 1 <^^/tli 7 6 3 h$2 <7>^7tJS 7 6 5 <^v^-f ft^Jl ic ^<?> J; 7 *%/t 
(*ilT-tti2^tft7 5 2 ) icfiv^^^TtS (*Jf^fliT*am 2 ^^TfeJf 7 6 5 ) \z 

# ❖ <7>Ji lc# t ft § f£ t£ H ^ f& t£ $ i s T§ -So 

[0 1 0 0] 

t/c. ^ifzmxit. m 2 & & 7 izr.m<^^ytmfr&rt hiitz^ytm^iz-i^xmwiLx 

^\ ^T^^^IS^li — reicFI^^ ft^> t<^>TMiM < x fJ z. x£ = mxib o T ^ j; ^ 
L X x ^ft^ft<^%7 , cJi^'b<^%7t^ffl^^^i±T x fife t LXU%%£ ft-S J; 7 tci-ftii 

[0101] 

It, I? 1 <7vf&7tJf 7 6 3 tm 1 ^)SS7 5 1 t^mizit. m 2 lz9r,-t £ 7 tcmTI^K 

1 7 6 2 fr&l-f btlTv^T t J= v^o Jfc, m^li^li 7 6 2 <^ftilx tfiiAi 7 6 1 6*^ 
T fil^/B 7 6 2 tll comm 7 5 1 i: ^^ic^tt ^ tiT^Tt Jc v\ it, S2 <r>¥tltm 
7 6 5 tm 2 comm 7 5 2 t comizit . 0 2 tc^i" J; 7 ic IE J L $!( 3£ Ji 7 6 6 ^ ftT 

^ j: $ rz. lEjim^m 7 6 6 tm 2 comm 752^^1; aiEfUiA/i 7 6 7 ^ 

^(t'bftTv^T t i^. 
[0 1 0 2] 

Jfc, H 2 L £ 7 ^fETt*^ cofti. H 3 left 2 ft & Jc 7 * . ItlfT* 



[0 1 0 3] 

m s <r>$tz?tm=F\$ . m i ^mm 7 7 i tm 2 <r>mm 7 7 2 tcomiza. m 1 ^^tytm 7 
8 3 t m 2 ^^ytm 7 88^tt^. mi ^^^tm 7 s s tm 2 ^^ytm 7 s s t^m 

izit, Il^)B 7 8 5 tl2^)1 7 8 6 ^tt5. 
[0 1 0 4] 

I1^)B 7 8 5 tt lE ?L ^ Hi £ i" £ H T* <£> *) . 12^)1 7 8 6 It £ lE^fe i" -5 « T -5 

. i? 1 <7>MtI 7 7 1 <7>Mfi =fc 9 ^i? 2 <7>mft 7 7 2 c?> flt <r> To *>* ^ < tt -5 =k 7 ic^H^EP 

twLfzh b . mi <vmm 7 7 1 ^bax? ft^mT n <t>is 7 8 5 ^bax^ ftf-iE 

JLi: tJ. mi <^^ytm 7 8 3 tlJ^TBipL » iff 1 <7>&ifcm 7 8 3 tc # $ tlfz$&?£%tjW 
t^yc~t Zo 2 <b ic . 12 ^)fS^ bttA^ ft£:IE?L h$2 7 8 6 *^^X3 ftfcft 
f MJI2 <?)^7tm 7 8 8 izts UTSi # L . m 2 <t>^t\;JS 7 8 8 ^ * ft tz ^JcWjW 

[0 1 0 5] 

m i <?>^7t^ 7 8 3 izit. -^^m^^m^mmw^^^trnw t L-zmm-tz * 7 

ft T *) » 11^) ffcft Ifl 7 8 3 ^ <b tt . 5 8 0 ~ 6 8 0 nmlC X -< ? h ;U <r> \£ - 9 ~k 

*-* S ^t!£ ^ ft £ , * . S2^) ^7t« 7 8 8 ic li , ^U>> TBP, D P V B i 

. BCzVBi. B A 1 q x G ama 2 C 1 tt^f Tttlt, I r ( C F 3 p p y ) 2 ( 
pic). Fir (acac).FIr (pic)* £ » t£ «ft W ic -ftH $ ft S I&t^S 

A 4 #ltlTfc 0 „ 4 5 0 — 5 1 0 nmlciTtx^^ H ;U t° — ? ^ ^ ~t £ <b ft £ 

o f? 1 <n^t?tm 7 8 3 *>><b . m 2 <^¥t?tm 7 8 8 *>>ib<7>2E^i: \t * % 1 Wfft 7 

7 1 * Itm 2 wtS 7 7 2 t^v^-fft^ — < ttW^fc^blfaj-*-*. LT, Wf&T^ 

jb ^ <b ^ bltE a it & ic s ^ ft x ur«sn«. 

[0106] 

i? 1 ^^ytm 7 8 3 tcfcv^T. *%Bfl<7)^j$^JRtii#li. huM<7> «k 7 ic f? 1 tf> * a h tc 
^KLT#iftT^§ 3 t frttf $ Lvn S2^%tfi 7 8 8lcov^t> huM<^^2^^ 
7^/17 8 8 tfBlilC LTffM$tltt^)T'*§ 3 i: ^'Iff I Lu„ 
[0 1 0 7] 

Jft/ s + ^ ^ umitm x 7, 7, 8, 8-^h^^T;^-;^>7> (l&i: TCNQ) 
. 2, 3, 5. 6 — ^h^v^^n— 7, 7, 8, 8 — t l H j 5^-t;^-;^>5'> ( l& ^ 
: F 4-TCNQ) # * ffl z £ *»T« # S . 
[0 1 0 8] 

m2<7)J17 86ii. lEfLJ;^ t m^<^$iM'l4 v^lw + \~ x ^c^t/SlcW Lff ft 
[0109] 

s.fz. m i <r>§&ytm 7 s z tm i <?> is 7 7 1 t<oicii, 0 3 \z ^-t =k 7 \z, tfi 

M/B 7 8 2 **^tt btitoT^iin £ fc. ^^-$iMJB 7 8 2 ^11 wf« 7 7 1 tcnm 
\z\tm^mxm 7 8 1 to'^lt btlTv^T «b J:v^ 0 HI ^117^^ 7 83 i:Hlc7>J17 

8 5 t^P^lctt. 7 8 4 ^ ft T T t =k * . 12 <?>lit7 , cJi 788 
tI2 <7>mtl 7 7 2 t^mizit. 7 8 9 )b*^lt btlTuT «b J: v^ 0 IEJL 
li^fl 7 8 9 i:!2 comm 7 7 2 t <nm\z HiEJimxm 7 9 0 **^tt btlTuT t «k 

m 2 co^ytm 7 8 8 J:I2 <^Ji 7 8 6 <7>IBlc 7 8 7 frWctf btlTv^ 



T & & u o 

[01 10] 

fc*. IE t£ Jg <?> Jg SSni ~ Jg ic |^ £ 3 ft 5 ^^TttM < x ii.li^HT'iioT^ J: i ^> „ ^ 
LT, ft ft <o IE t£ JB ^ «o <?>#E5fc%ffl A ft i±T . Sfei: LT MM £ft£J:7lC^"ftJ£ 
J: V^> , 

[01 1 1 ] 
(mH&<7)KZm 5 ) 

its . 

[01 12] 

EI4 tcti. ^1 <7)«ffi 18US2 ^)fft 1 8 2 i: <?> m icltt ^ « 1 9 3 -S^t^* 
^ib 1 ^ $ ftT £ . fix, ^TtJg 1 9 3 tc li. — ( 1 ) . ( 2 ) . (12). (1 

3) <7)\->-?*LfrT*m$ nz>ffim-&$t**5tw<?>ifWk&mm&. ttzit-wt^ (3) . (4 

)x (14). ( 1 5 ) ^v^ti^T^S tlS*%lfl<7)'fr*»^Jgli#i: x *^^<7>'fr*8l^ 
JSIh# =k t ^ fe^l <?> IE t£ M i" <E> C k<7>T-§ £ it" >\; 14 ft t ft^JtlTv^. C C T* 

[01 13] 

c: <t> j; 7 ft IE >\: l?£ T l c ftux . mi wtS 1 8 1 fc> bft A £ ft/iIE7L t . S2 wtl 1 
8 2 fcub&AS ftfcflt^ k li. %L?tm 1 9 3lCfcv^TSI^L, ft % a gtfi M 

m^^m^m^mm-t s . zcdjctmc # f& t»j * & & « t§ # * it as ail t lth^s c t 
. i? i corns i 8 i itmmt Ltiii, 3? 2 <^m« 1 s 2 ixiit^. 

[01 14] 

i:X, 2&1tm 1 9 3 icov^TJff ic FI S li ft ;b* . * IE Bfl <?> f$ ^ « £g # t^Tt'ttfb^- 
& k ib* . * IE Bfl <D ft" fit ^ W H # tf> * "t -5 x. ft ;i, dp - dp ^ -y 7° J: 9 t,^§ux^;^-^*t 
'^*ft5«Ilt)^ i Sr5ltt'lc, L T# $ ftfcJBT* -5 - £ fritf U L 1*. 3 *Uc J: 

oT. ftfEBH<7>ftfi^JMf£#>b^<^fE7t^. lSi;SSLxfi)tLXLi7;^K<'c 

ft ft x x ^ i - Jf* t -v 7' U J L U M 0 ¥ i: H 0 M 0 $ P,i ^ 1 ^ i 
dp - ^ v «y "7 * = 7 o 
[01 15] 

:ZT\ ^Tt'tt Ift^tMC O U T ^ IC Fi^ It ft < . 7 ^ii7 ? n y 7 — > , 7 9 n 

[01 16] 

* £x ft ie be ^ % ^ « # t ■myt'&it&m t * frwtvtmiz-t z rz#>izm^z%jw\zr> 

v^TJff ic Fff^ti ft < . Hife<7>fl3flg3 lcftv>TiB«Lfc. ft fE BJ1 </> ft f§ ^fe JMIi # #KHK!tg 
\z -f & tz dh iz m v^S 3 h <r> aj ^ § ^ g ^ ^ fl3 z t h s T* % Z> * 

[01 17] 

* tz . mi comm t m 2 ^mm Mcouxt m \z m& it ft < . rnu^mm 3 ic ie«co m 

l^)Sftl 8 1 . I2^)SS1 8 2 h[Q]ti<7>^^^ffl^£Ztjb^<g>„ 
[01 18] 

it, mi <nnm 1 8 1 fc ^tytm 1 9 3 t <Dm\z it. m 4 tea $ ± 7 . iejli^k 

IB 1 9 1 . JEJL^AJB 1 9 2f t^ltXt * x 12 18 2 4: fESfcJB 1 9 3 

<7)fl0lc t . m^li^li 19 4. SfiiAi 1 9 5#^l£t1-T^Jcv^ 
[01 19] 

lEJLIiMW 19 1. iE?L7±A« 19 2. M^mmm 194. tf i±Ai 1 9 5 It . ^ *l 
f ti. Hfe^)^13 lcie®coiE?L$i^ri 16 2. IEJL>i A/S 161. tfilH 164. 

ffaxi i65k mm^^j^^m^ h z t **x§ tfc. iE?Lii^/i 191. ie?l>± 



aii 9 2, m^mmm 194. tfaA® 1 9 5 tm%r> tzmm^^-t z^mmmm 

[0 1 2 0] 
[0121] 

(mmcomm 6 > 

. ^^bh^^t^^T^i®^^ ^'icmv^ c h tc J: o T . «»il7i^f£olE7tf|g?:f#S z 
[0 1 2 2] 

ffloxt&BHi-So 

[0 1 2 3] 

in 5 it^^m^mm Ltz^ycmw.&i.mfrh &tzM ^m-?£>&» msicfco-r. 
5 0 0 _h \z it . m m m 6 5 1 1 t , v - ^ -ft ^mmm 0S& 6 5 1 2 t . # ja^ r- mi 

&&M0S&6 5 1 3 t . m^m Y- h ft *HK Ift 0 8& 6 5 1 4 i: <b iiT OS . V- 

^m^-mmmMm 65i2t, «3Affl r- h m^mmm^m 6 5 1 3 1 , mam y- v m 
^■mmm\E]$& e 5 1 4 t it. ^n?n. mmm^ALx. ^^A^Sfx-^sF pc (7 

L^y7*A7'')> 1) 6 5 0 3 fcS^LTi^o f LT, V - A ff ^jftgBlft 0 

5 1 2 i:, f Efflr-h ft fflt M ttfl 0 !?§ 6 5 1 3 t . m^M Y- V ff *l IE ifl 0 E§ 6 
5 1 4 t It . Zfl^fl. F P C 6 5 0 3 h fcf f- * ff . 9 u v ? <E*7. X ? - h fl ^ . 
'J -b v V ff -^V^St+SXS o I /: F P C 6 5 0 3 lc li 7' ') > h ( P W B ) 6 5 0 

4 jb*BX 9 N-lt^tlTv^-So &:fer. .IE I?] 0 13& . _hie<^ J: 7 ic L t ffisfegP 6 5 1 It 
0-Sflx±.lcl£t1-^*iT^£ ti & < . 15IJ . mm. 9 - y -frWffc 2 fi fz F P C _L tc 

i c ^ v y^mmLrz^cD (tcp) w^mmL, mm^^iz^n ^nx^x ^ £0. 

[0 1 2 4] 

®*gP6 5 i nzit. faiz&vrzW&<7> v - xff-^Wf i«nc m a, se ?u ltv^ 
-So asfc, m-i^i^^^^tf ^ i«j tc m a, -e ae ltu-s. it, is*g^6 5 1 ilea. \y-h 

H\z^ZftzMWL<7> Y- V ff ^-m^ni? 0^cM^T'S£^J LT OS . i;£iS*g&6 5 1 1 (CIS 
. f&^i£T£#t?-ffl<^08&;b*1g&E?lJ L T OS . 
[0 1 2 5] 

06 tt. — mM^: $1) ft -f & fz db <?) Mm^: ^ L fzm X & * 06lc^i-0g&tca. Sl^) 
h^yy'xn 0 1 t|2^)l7>yX 9 9 0 2 t ^^tm=f- 9 0 3 t £ tlT o S . 
[0126] 

Il^)F7>yXn0U, S2<^h 7>y 9 0 2 Mi, ^fl^fl. y-it« 

i^^Wic^^^^^^^W-tSo v - x it t k u > ^ laX t . N => > >-* x ? 

<7>fff3l ^ Ift ft * # IC J: o T'^^ S /i#>. Of tl^V-Xfb1iti±K L 1 zs ffit&X 3h & 

[0 1 2 7] 

r- h ff 9 1 1 L #iAffi h ff -if,1Mtft0j2§ 9 1 3 t It x -y 9 1 8 lc J; o 

T mm © tc f# M £ fz it itW:Wt<r> Vtm & & J: 7 tc it >b ti T os „ t . r - h ff ^ H 9 

lit. Vltiffl r- h ff ^■mMMMfg 9 1 4 h li X ^ y f 9 1 9 ic J: o TtM^tfllc* 

/cli^NfM^^flglc £ =k 7 ic^tt ^ fix OS 0 V - xff ^-m 9 1 2 li . 

9 2 OtioTV- x f f ^ H US if] 0 g§ 9 1 5 * felimiH 9 1 6 co ^-ffifrlzm^i® \zmWt 

-t S J= 7 IC^tt <b flX O So f LT, I 1 ^) 1 7 > y X ? 9 0 1 ^) Y— V It Y- Y 



9 1 1 icBM © \z flii L X £ . Jfc, I? 1 <?> h 7 > ^ x ? <?> m 1 fft V - ^ -ft 9 
1 2 ic f M m iz W0l L . 12 mti Iil2wh7>y^n 0 2 <r> Y— h MM t tMSl ic ff 
IcUi^, I2^h 7>y X? 9 0 2<?)I1 lim^ft^^H 9 1 7 i: tt\D ic i§U L 
. if? 2 mtliilET'c^T 9 0 3 ic # £ *l <E> — <^m* t ^ft© lc|i^ L T OS . & 3d . X -y 

^9 i 8 a . m^m y- v \ t ^ m. m m 0 g§ 9 1 3 ic^ttixuxt itx^-yf 9 
1 9 tov^t t-^^ffl y- h m^-mmm^i^ 9 1 4 <7>4nc#£*iT^T & =k $.tz. ^ 

-i v * 9 2 0 ic o T ^ V - ^m^mmW)\*lWt 9 l 5 <?> + [ C # £ *it o X t =fc o 
[0 1 2 8] 

t tzmmffilz is ft £ h => > • v x ? ^IE7\;*T#<7>ffig[c ouxtf tc Fl/^ti ^\ 151 J £ 
ttHI 7 <?> _h ffl HHc H i" ck 7 lC@egi-^> 3 t jb*T*§ £ . H17[Cfc^T. W 1 <7> h 7 > i? 9 
1 0 0 1^)11 tl V - x m^B. 1 0 0 4 iz m fit L . 12 ^mtl ti i? 2 <?> h 9 > ^ x y 
1 0 0 2 <?> V- h mtltcfi^ L T ^ £ 0 £ 7c! 2 h 7>y mmitrnWi^^B 1 

0 0 5 IdiML . 12 «ffili^7t^T<^>«ffi 1 0 0 6 icJficLT -5 o h m^B 1 0 

o 3 <T) - m it m i <?) h => > y * 9 i o o i cr> y- v mm t l x m m-t z „ 

[0129] 

iX tc . Hifty? v£ \z o u T t£Bfl i" s . HI 8 a iff PalHi® ic ff o £ 7 u - u co ft) fF ic o T |ft 
BHi-^0T-3S^o HI8lcfc^T. tH^I^ iiBtFel^ai^^ L . rfi] tJ r- h ft ^-^<^^S 

[0 1 3 0] 

Wlft t m^Wlft t t)*%$ *) M L tf ^ tl -5 o z # § ^ 0 ft \z o T iff ic Fi/^ a ^ . m 
StA5A*^^§ ( 7 -y 77 ) ^ AS D ^ J; 7 ic ^ ^ < t ^ 1 # ^ ic 6 0 IhI ^ m t ~t 

[0131] 

1 7 S8t^tJ:7lC, t§iAAii5 Ola, 502a, 503 a. 50 

4 a i: U 5 0 l b . 502b. 503b. 5 0 4 b tt^tf 4 7*7 l -a5 

0 1. 502. 503. 504tcHf^giJ£ilTi^£o f&Tt ~t % tz db <n % H- x. h iltz¥t 

Tt^^ti. mnmmizis^x^ycVKmt 4o-:u5. & 77 u - Aic^its^jt a« 

[IB<7)^$<^itti. II W^7*7l-A5 0 1 :I2^)*7-7L-a 5 0 2 :I3^) 1 t7'7 

u-^503 :I4^)^7*7L-^ 5 0 4 = 2 3 : 2 2 : 2 1 : 2°=8 : 4 : 2 : U4o 

tu5, c nic «k o t 4 tr -y h mm^ mn~t % z t &x § & . l . tr -y h sc^ ^ psissc 

3 d ic ^ co iz m& 2 ii^ , lili87^)^7'7L-i,t^lt8f-; h FgH ^ ff x 5 

J: 7 \Z L T ^ =k 

[0 1 3 2] 

1 7 u - a ic is It -5 ifr \z ~o v> T I^BH ~? %> . if, ^77l-A50 llcfcuT, 1 ff 

@ ^^s^tf * xm\zm% 3A ^ t/j ft * s tf ^ti-s o i^ot. if ic j: o xis ^^mm^mta 
mmb*m%&« w% &&mm $ o 1 a **nr Lzctf ^^nnicff ^sh^ 5 0 1 b^ti^. 

Ti^. ifcv fSff9iW5 0 1 b T L 7ctf ^ >b IW ic )X<jo 7* 7 u - a 5 0 2 -\ ^ ») . 
+t~ y" ~7 l — a 5 0 1 ^it^-t [Bltitc 1 ff @ fc*<b M ^ * T- UK ic m § iA^gjft^tf ^tl-S o 
lil±<^>Jc 7 tcWlft'ftffii *) ML . ^ 7*7 u - u 5 0 4 <^ f? If Kfl PhI 5 0 4 b ilf&T ~t % . ^7* 

5 0 4 tteltSif^ti^T Ufc"biX^>7 U-A'S^i, C<7>Jc7lC. §-^7*7U 
- AlC fcV^TlETtL 7CF# f^<^aS Iff 1 7 U - A \Z tt -S § ❖ <7> * T <?> WL^t W W 

c <^> fE>cr^ n ^ %7t*T z~ tlz^z_x -mMlHxM v izm.&nteV % z tlz £ 
[0 1 3 3] 

*7 , 7L-z, 5 0 4 ^J:7l:, ^I4ff @ £ xcom ~t Z> m\z . KtfjitlHi, 

«jt sh n ic ^tf l tz ft iz is ft ^i^nmm^ mm ©icHT^t^utsa, %n m m 5 0 4 

b <o i£ ic £ KH IB 5 0 4 c ^§0 © tc^^lE7 , c<7>;K«J & 5 «k 7 tc MW~t % C i: ft*$f 



*Lv>. fLT, ^M$l\cit$£7>ctkm\z Lfzif ico^Tlf. -SSBffl, # IE t£ fig ^f* 
h \z, — it B "o JiE lz YK <r> ( * f z \t v v - u) ^m^mm\z Wn-th * z fi\z «k o t 

» f 7*7 u-A 5 0 4 ^)f §jAAfflr H U, /X <?> ^ 7* 7 u — a * § A i: S 
[0 1 3 4] 

£4j x #0J|g-eii. t 7*7 L - ^ 5 0 1 Jil 5 0 4 It \%]^ WiV$ <^ 4%\^ \) <?> h )W(lz 1& k, 
T-v^ij*, c&i* L t *HBfe#J <J0 7 * M VK: -t -5 <&S * < x fJ i It «Jf SB ra <?> t 

«b HH ic «b tiT t «k L . £fcl±#^SHIB<?>^v*fc<7>i:3Su<b<7>i:;b* J 5> r A ic 
MA,"?UT ^ J: £7c. -4-7*7 U— A li. $ <b lz M^t & y V - Atc#9J3*lTv*T'b =k 
o * 9 . fa] C B£f$ ft TosSJj r- N II Jjfc <7> it SE * # $C HI fr o T t «k ^ 

[0 1 3 5] 

i:t\ m&mmts zumzmmizm-tz . m 6 x^-?®m<vMftiz-o^xm.w-t 

[ 0 1 3 6] 

) c^r- h fi^H 9 1 Hi, X^yf 9 1 8 ^/hLT«jAfflr- h ^ ijft g8 ift 0 K 9 1 3 

tmnmizmmt . mzmr-h m^mmm®&9 1 4 tit^mffix&z* ttz. v-x 

fl^-M 9 1 2 tf ^ -f -y 9 2 0 ^ f I ^ ft gB ifl 0 % £: A3 tc Ji^c L T -5 0 

n tr B (nlig^K) <?> r- h 9 1 1 lc mm L 7c 3? 1 <?> h 7 > v x 5? 9 0 

\ <F>Y- Ylzm^frXtiZin. Il^)F7>y'xn011it>!:^5. f LT, .3 <7) Uf 
s 1 fll B fc* <b S ** fll B 3£ <o V- xfI^*£lc|B]Hf ic Qfe « <I fc* A *J 3 ii 5 . g-?U<7>7 
- 7, f f ^f - H 9 1 2 ^ h K1l £ tl £ iM-fl-^liSiMC Ifei L 7c & <7>T?#> £ o V - * f I ^ jf$ 9 

1 2 fc> «b A7-J $ *l 7c ft ft if . § * <7> V - 7. ff ^-flMcfiifro L f;I 1 <r> b => > >» 7. y 9 0 
U4LTl2^)F7>y7sn 0 2 <t> r- h fft ic Kt] 2 *i £ . :^)|I2wh7>y 
* 7 9 0 2 ic A 7*1 3 ftTcfl ^fic «fc o T . 9 1 7 ^«b^7^*^ 9 0 3 *l 
£«jftfftfc*l* £ £ o f LTv ^ ^mrtfltc f&^f L T ?l7t*^ 9 0 3 ti^Tt t 7c tt#fE7t^ 

& as s o #y £ if . m 2 <7) h 7 > • 7. 7 9 o 2 & p * * * >i m X- & n □ it , m 2 <r> V 7 > 

>?X57 9 0 2<oy-MilcLow Le v e 1 <7>ff"^"ib*A7 t Jcftl-l) CI b \z i X ¥&y£M 
=? 9 0 3 **^7t-t § o - -n s I2^)h 7>y 9 0 2 * J Nf t^iiT'l)5J|^lJ;, ^ 

2 <7) h 7 > ^ 7. ^9 0 2^7"- htffilcH i gh Leve l^-ff^^^AT^^ti^ctlc 
ioTDtif 9 0 3 fc*^7tei-£o 

[0137] 

) r- h it^m 9 1 1 it . X >y * 9 1 9 « /h LTSifl r- h ff ^Jjt8Kta[Hj& 9 1 4 

t mnas izmm L . «iAffl r- h USE 1^0^ 9 l 3 t \*ftmffix-&z . Ufc. v-t. 

fl-^H 9 1 2 tt 7 ^-v f 9 2 0 t^LTfS 9 1 6 t fl& tc L T v^S . n 

ff g r - h f|-^*| 9 1 liCi^LfcIl<7)h7>y7?9 0 1 <50 r- h IC f= ^ ft* ATI $ 

ft. I 1 ^ h 7 > y X ?9 0 llit>i:4S« f LT, c^offf. 1 @ ^ <b SJl^^J B i^^> 

V-7.ff^^[c[B]BtlC«iff^-^A7^$tl§o V-7.ff^-,^9 1 2 ^ h A T^J $ tl tz M * ft 

^ It , # «- <^> V - X f| \z mm L m 1 <r> Y 7 > X 5" 9 0 lf4LTl2^)h7>y 
9 0 2 ^) r- h m«lc A7*J $ ti^o C<7)fff^2^h 7 > ^ 7. 9 9 0 2lcA7 L j£*i7Mf 
-^■tc J= o Ts m-5it^^*S 9 1 7 ^ ^ f£ t£ * T 9 0 3 ^<?)«iSE^^*&**iajh$ tl £ . f LT 
x MjKf 9 OSttifilfilc^Mi:**. 00 x tf x $2^)h7>yxn 0 2i) J Pf t 
^ ;U t- & £ it li . I 2 ^) h 7 > y 7 57 9 0 2 Y - h MM lz H i g h Leve 1 tf> 
ft ¥ ft* A tl 2 tl^Cfctio T%t^*T 9 0 3 tiait&yt t%Zo -77 . I? 2 <7) h 7 > ^ X 
5* 9 0 2 ft* N * * * 'i M X 3h & it ^ If . ^2^h 7 > X 57 9 0 2^7*-MfttLow 
Leve 1 <r>i$^i)*Atl$tiZ Z t lz Jc ^X¥t?tm=F- 9 0 3li#%3tt^§, 
[0 1 3 8] 

M*SBW-ea. nffB (nliS^Sc) icov^lL W _h lz Mm L 7c J: 7 * I/J ft le 



«k o X m * -t -5 & ft ^ % A i" 5 o L ^ L . ffj <7) J; 7 (c . n ff B ft* M * SB IS T £> 5 
ftlc. f&<7)ff (mffB (miig^Sf) fct5. ) £ o T li» &SB W & S it to**> -5, . 
d <r> J: 7 * ^ ^ x IS] C ?U <^ V - 7. ff ^ $g % fij m L T n ff 1 lc tt ^ £ <7) & <7) ft ^ % s m ff B 
tc iZW&^&^m A^t^^W* 1 *!. iil T k: t£ WJ S =k 7 4tftf^ 

[0139] 

:fc[ct£BH L £: )g £ SB ffl ic 4* it iiJfpCkoT, n ff B <^f&>t*T 9 0 3 frlt&lt 

fz'&. m.%\z. y- h m^mtm^my- h m*?i&mwim& 9 1 4 t *#&^*> -* 

£ t Jt\z. x -f -v * 9 1 8 fc-fcfl ») #x.T V - xff m& t 7 - x f I ^ jj$ |g m 0 g§ 9 1 5 hi 
m$i±&» f LT> V - Xff t y - 7 N ff ^- 1£ ,§g | ft 0 g§ 9 1 5 t *mffi$ ftlc. r 

- h ff 1 m&m y- b <$*3-mmwi®& 9 1 3 1 -zmmz f «3A^r- k 
ft w m\*\Wt 9 1 3 frhmft B<7>it^mizmn%iizm^frAt> £ siwh7>yx 

5? jb**>i--5 ir^lc. V - x ft *§l SB ift 0 g& 9 1 5 to* <b l± . 1 fll B ^ <b M£U B il<7> V - 
xf§^|§Hc#&<^&c7Mi^to*AA7 2 tiSo 3 <7>G -^ic =k o T . mff B^IEt^^T^. 

[0140] 

IU±*> «k 7 tc LTmtf B k:-3V*-C»&SBIB%i&;tfc'b . it*>lc. n + Iff B ^ M *SB ffl 

foMlz. r- h ff^H h^jAffl r- h ff ^ Jjfi H ift IhI K 9 1 3 t^Hfli: -* 
£ i: ^lc. x -f -y 9 1 S^llliTV - x f f ^ *ft % it 3g 9 1 6 i: Jilwi" § . U fz . Y 

- h m^-m t m&m y- v m^mmmmm 9 1 3 -zitrnffit-tz t^iz. Y-bm^m\z 
ov^xti. y- v ^-^jjfiiiiiftiHiBi 9 1 4 tmmtkmiz-fz 0 f vi^mr-h 

^■^■JjfiSHiftlHlK 9 1 4 to><b n+ Iff B<?)Y- h it ^mizmH® \z it^% A ts t X % 1 <r> V 

y i? x 9 iz * > -t &?i\z . mm 9 i 6 & h m * ft a -n s n s . 3 <?> jc 7 ic l 

n + Iff B*>>H*SBffl*J&;*.fc<b . fl*>lc, mff B <r> W iASB M lz Wil *t * . tlT, IH 

tiic «*shfb1 t »]ASbfb1 t i&m *) m l . s^ff b<?>«*sb^ u-eiftf^s unit jcv^ 0 

[0141] 

*^J|gT?t±. nff @<30M£SBWi: n+ Hf B^MiSBrat^ratcmff B60S3ASB 
ra^^ltSflS+ilcov^TiftBfl L^to*. ZtitcFI^-f. n - 1 ft B <o vB i: SB W t nff B<?>« 
SB fsl t <^ ffitc m ff B <^ » iA SB PhI^ 19: tt X t «kv^. 
[0142] 

x. mt:mY- b m^-mmm^Wt 9 1 4 tj&z-nY- h m^mt^wmrnvtmiz-t z t 
mz. m&mY- h ft ^mmmmm 9 1 3 t f&^r- h ft ^m^^Hiici-§fft^^ 

[0143] 

emm^^m 7 > 

[0144] 

^tiTv^ § i 7 > y x ? 1 1 1 2 a. mi <^mti 1 3 t m 2 comm 1 4 

tttli *ie^%)tif c h?>^^?l 1 l f > tl 1 <?)fi 1 3 tli, 

3? 1 Jg W Ifeff BI 16 (16a. 16b. 16 c) mtfc 1 7 lc J; o T Sl\ B5 

teff^c^ tlT 5, * fz. ¥t^cM^ 1 2 li x l^eJB 1 8 tc J: o T . PJf LT^It «b fix 

[0145] 

* 4? x ei 9 \z ^ $ ti h => > ^ x ? i in, * t LxmmtmmizY- b 

mm t s M t+ h ti tz v v -7' y - v m ^ t ^ x- % . fi l . h 5^^^? 1 l^iitov^ 



It. ^izmfclZ* < . Mz-lZt: h -U Y — M^)^^)T^J;v\ * fz *K K u V- h <*> ig^k: 

l±. ***^%0l£^£¥##JB<*>J:k:#KJgfc*0^3ftfc'b<*> (f t^iffll) ft 
=kV^L. aXWi * ^ * ^ %0Jjfc-* -5 ^i>#^<7> — g& fc* HQ t£ lc & o ^ ( * ^ * >l x -y ^ 
S!) «k v*. 2 1 Ur-MS, 2 2tty-htil, 23tt^ip#Ji. 2 4 iJ 

nM^ii^rS. 2 5 lit«, 2 6 UffllT* #> £ . 
[0146] 

[0147] 

-fe ;7t4 1 t ^%¥mfat It. J; 7 # S M i: «S II *B 31 (m 

a . & % # to + m © ^«3t % * t . g i ^ * ^ - ® tc ^ & m s <?> ^ns* * 

T'£>£o $ fc^ft < t H*<^ — gBtf>$BisSk: 14 . 0. 5 ~ 2 0 n m<7>fKiii)ft%#A,-ev*.5 
. 7 7> x^n ^** 5 2 0 cm" 1 !: Hifttiicy 7 1 LTv^ 0 X *6 IhI Jff tt S i 
*S Ute^ 1 lc & * i- S 5 ft -5 (1 1 1) . (220) <r> 0 Jff tr - ? 3 ft £ . * Jjg# 

^ ( r > r 'J > r ;K > H ) <r> 4> fnM t L T tR* $ a ^ a r > % ^£ < fc t 1 JK^% £ 

l±*ftJil±#£ ■£ Tl^&o Pff IB «8t *S S ¥ # ^ ? n ? 'J X 57 ;b^ap^) t ^w^ftT 
li . SiH 4 , * <?> ftHlc t S i 2 H 6 . SiH 2 C 1 2 , S i H C 1 3 . S i C 1 4 . S i F 4 & 

itfifz-m t rz i$m$Lm<7>% #*7tm-?%m l t t ^m*a 2-1 000 fg^iEH 

„ EE 7U tt ft BS 0 . IP a-1 33PawlH, «ilSiMifc8Ui lMHz-1 2 0MHz. $F 
U < li 1 3 M H z - 6 0 MH z . S *£ fln Jtft S J£l J 3 0 0 °C lil T T* «k < . £f$L<til 0 

o ~ 2 5 or. m*^^ m^Ttm ux, )^*^ ir^^M^^^^^^a 1 

X 1 0 2 Vcm 3 WTtt§ 3 t**mit L < . !fftc. i&^HSli 5X10 19 /cm 2 WT, 
^ J L < [J 1 X 1 0 ls /cmHlTU5. . t'7t*77^ftt<04ttS^ 
*4ffluf:TFT (Ml7>yX7) <^#i^ttfcJc^l — l 0m 2 /Vseci:** 

o 

[0 1 4 8] 

t/c. ^*SH'I4<7)^<7)<^S#^J i: LTIi, ¥ H * li # *S H S iil . aXv^ 

x 'j n>y;l7^^Af If btl§. 3 ft «b ti U - - *d a it IC Jc o T 

[0149] 

h ^ > • ^* 7. ? 1 1 «fc v%<r>lt&<r> V "y > ^* x ? ( ^TtaT^SEKji" -5 36 <^> 0 ^ fll "t 
S h > ^ x y ) ii^T N f t^ilh ^ > >> 7. ? fflifiK $ tifc0S&tf t§ fET^^ET 
i>§:t * s ^f Hu, f til^ftcouxii, N ^ ^ ^ n m * li P ^ ^ ^ ^ m ^ -f ft & 

[0 1 5 0] 

£ <b tc . lllPWill 6 0 9 ( A ) . ( C ) ic 5^ f «k 7 \z %>m -etiva, * 

fctt^lt't 1 6 a tt^fbli*^sfbli*<7) J= 7 ^Mfi^^ ^ *) . 16b 

14 T 9 ') 'I is n ^- ^ > ( i« =i > (Si) t ( O ) k <r>1fc&-?'WfeffiMl3 t ffif&2 ft 

. iS«3Sic^* < t ^yj<i|^#t?^H) . M^^fllHr^^^fbii^^^ S £ ¥ ±i 14 1£ 1r i- 

Stlib^^S. ^'btc. 1 6 clJ7i^> (Ar ) $#tyltliil^b)t^„ 

m i jsra*fe^fli i 6 a. M^^/t^a%-fiit/<^M^^fflv^T^^^ft^i;<?>T^ l. 



[0151] 

fg!ffiJB18l±. ism\zts\>X. ftt*#S)b*iI^© ic^fbi" £ m%iX3b -5 Z t frit? £ 
[0 1 5 2] 

x in 9 ( a ) . ( c ) xit. a? i m m^mm i e <^^^h ^ > ^ ^.9 1 1 t ^^tm 

f 1 2 <?> IS ^tt h ft tzWf&X£> Z> fr. 0 9 ( B ) <r> J; 7 k: x i? 1 rS n 16(16 
a . 16b) <^f&. m 2 JSmMiit 19 (19a. 19b) fc* & 1+ <b ft ffi tf> tf> *> 
oTt«kv^. Ill 9 (B) Ic^flDt^IlcfeuTIi, 3 ttl2ir B 1lfeSI 1 

9 ^Mii L . Sen 1 7 t fgffi LTv^. 
[0 1 5 3] 

^ 2 rara^fei^jji i 9 a. n i wmfesisi i 6 i: iB]tiic ^iT'Uva, trziti&m-? 

t J: v*. 1 9 aU7V)^^ya^f> (y (Si) i: 8£l?l ( O ) <t <7> Id T* # +§• 

*#3I>b*ti/&£ ft. S«*k:^£ < t ^*fH£#fr^R) . MffifiK^oT^^^fbii*^^ @ 
e ¥ *i 14 ^ 1r S M fc> <b S . 3 «b 1 9 b l±T ^ =f> ( A r ) *#t?Srt:Sli£JKfc> 
hf&%>» : &fS^«^i--5.tJHicov^Tii. iff tc mfeii & < . c 3 izjft^fz^WAfr 

„ 3 <o j: 7 m 2 jb n ifesn i 9 a . u tz it ^mm<^n^~k m ^ x <? ft t 

t ttMfJd i: *til]i<^v^-f ft — T A3 3 tlfct^Tt «k v^ 0 

[0 1 5 4] 

ftlf 1 2lCfcUT. I 1 ^tifei Vl2^)tS^uf tltlt'ttt^t^tlT* 
ftTv^ £if S 9 (A) <^effiS^^EHT^$tlSJ=7tC mi ^)t« 13 1}: 
3? 2 <?>m« 1 4 fflJ <?> M ?J fc> <b %>t^SX *) iti-t Z t frX %tz. m 2 ^)tft 1 4 ^ 

sttttft*!»n?*8/s§ tiTv^ it^-. 09 (B) <7>&m%<7>$:£\ixm2 n& * 7 tc 

s i? 2 <7>m* 1 4 Pj<?> Afc*«bfE7fc%B5C "9 tiii-Z t fc*T*§ Z<F>Mn. i? 1 <7>«ffi 1 3 tJ 

H 1 <7>mfl 1 3 <^T^Jlc^lt <bftTv^£ 3 t fr$f£ Lu. II <^mtl 1 3 <7)^^3g 

7fctt**tS»I-?iJS3tlTv^J|t, 139 (C) <^affi£^Ep-efl£ft&Jc7lC. 
I 1 wil 1 3 A fc> <b f&7t * IX 9 idtS -t C £ frX & Z . C <t> if . 12 ^ 1 4 li Jx 

tt^<^^v^ w^Tii^ ^ tixv^s fr. % rzi$jxmmt)*% 2 wis i 4 <t) ji^jic^it «b tix 

[0 1 5 5] 

is . ^7^*^ i 2ii, mi ^mm 1 3 <^me & *> t ^ 2 ^ti 1 4 <^mfi*^ < 4 s 

«fe 7 lc Sffi * EH ^jn L tz t B lz ffl ft-? & «k 7 ic ^ 1 5 Hi 3 ti ^ T- o T t «k L . 
iRvMix I 1 ^tS 1 3 <7>mii «k H12 ^)fS 1 4 <7)tfi*'fi <^5i7 tcmff^eil^n 
L tz t # Sft ft -t % =fc 7 \z m 1 5 m $ tl t T- *> o T *b =k „ hu # <^> if □ . h ^ > 
^ x ^ 1 lliNft^^Ih7>yXH'*!), ^ * if ^- x H v > ^ x ^ 1 1 P ^ 
^ill y y • i> x 9 X 3b Z> o 
[0156] 

^ t a -?m<o$L?tmW.\z o v^T^Bi! L fe**. 3<7>f&. I- 7 > ^ x ? ^<7>,|giflffl<7>^^^Jff 

MtSXM&i frX B Z> o 

[0 1 5 7] 

felTs H^^iJlc*o*§ *^BH^ $ <b lcl¥ L < mBHi-S * ^ BH fr z fi h H M M lz m 
[0 1 5 8] 



[0 1 5 9] 
[0160] 

mi 0 ( A ) l± . * * itlffl t T ftU L J - h W.cr> ^ — y + >i u > tf =. - 9 X 3r> *) 
, 5 5 2 K I# 5 5 2 2 , It ^ g& 5 5 2 3 . F 5 5 2 4 4 i oTi)^ 

[0161] 

Hio (b) it. *&w&mm lx^m Ltzmttrnx^b *> . *#5 552 izitm^ms 

5 5 1 t . Jlffi 5 5 5 4 . #F Atlffi 5 5 5 5. j*fF ^ f 5 5 5 6 , 5557 

x 7>f f 5 5 5 3 f IcioTllt^tiTi^. * f£ Bfl t> H >\; ffe T ^ 1r i" £ ^^tmU^^k 

[0162] 

Hio ( c ) a. ^^BH^iiffl LTffiLtf u trs ») . m^ms 53 k i 

#5 5 3 2. ^-^- 5 5 3 3 & ir~ ic £ o T £ *IT £ 0 * Bfl </) f£ t£ |?| ^ ^ 1riJ- 

[0 1 6 3] 

T o 

[0 1 6 4] 

[HJtefll 1 ] 
[0165] 

KIT, *^B|^<7>1r^^fMlBfr^^/^#iJlcov^T^BHi-^ 0 -fB L „ *^a ( FMTlc^i- 
j& fj <7) H j$ & JM It # tc PS £ $ *i£ fc^TJtiSrv*. 
[0166] 

i&f&m 1 )) 

* #j£#J It . (1 6) Tft 2 *l & X { 2 , 3 — tr * (4-7^tn7i-;0 

^ ; +>- M + h } ') y 7 A (I I I) T-fe^^T-feh*— h ( '• I r ( F dp q ) 

2 ( a c a c ) ) w^itlTiS. 

[0167] 

< 7. t- -v 7' 1 : Ktef ( H F dp q ) 7V^fi£> 
* -f . 4, 4 ' — 'J -? >i ir n ~* > ^ 3 . 7 1 & t o — 7 ^ — V y i? T ^ y \ . 7 1 g 
vg^ 7 a a * >i u 2 0 TjBH&JftJf L fc= JxJfttgJet* £ M L . IN 

H C 1 t ti&fa&U^X'ifcft L . fit 7*^ x *7 L fc, SitSitSCfclcJ: 

0. Sfif HF dp q (2, 3 - tf X (4-7^tn7ix^) ^ ; ^ -t v > ) * # ( 
•;'<£Hfe^*. 9 9 %) o n^7^f-AfcJ; ^ffifif HF d p q 7)i#3t^^Tie^ ( 6 

3 ) tc^i- 0 

[0 1 6 8] 



I it 5 8 ] 




[0169] 

< x ^ v ~f 2 : mnmVf (I r (Fdpd) 2 C1) 2^ o ^> 

£i\ 2-^h^r>-^5 7 ; - ^ 3 0ml i: tK 1 0ml t <r> t LT, I£fi^ 

HFdpq (2, 3 — X ( 4 — 7 & * n 7 x. — Jl ) * J * ■*)■ >) > ) ■& 3 . 6 1 g, I 
it -i >) V <y U (I rC 1 3 • H C 1 • H 2 0 ) * 1 . 3 5 gI^U lifHMTl 7 mm 
MWi-fZ Z tlz «k *) . Wii&mi* (I r (Fdpq) 2 C 1 ) 2 *Utz xR ^ 9 

9 %) . nit A^-jUt) J: V«t$«g# (Ir (Fdpq) 2 C 1 ) 2 « 31 5^ T IB 5^ < 6 
4 ) lc^t„ 
[0170] 
[ ft 5 9 ] 




(64) 



2-ethoxyethanol ? H 2 0 



reflux 




[0171] 

< 7,=r v -f 3 : *¥£tf\<r>ftytmi--zm^Z>^Wi&mimfa Ir(Fdpq) 2 (acac) 
^^-/^> 

$ h \z. J-i3 Oml^MtLT^ _ktB X -r- <v 7° 2 <b ft « 

tli# ( I r (Fdpq) 2 C 1 ) 2 * 2 • 0 0 7^fi7^F> (Hacac)^ 
0. 4 4 m 1 . + h <) O u * 1 . 2 3gS^L, S*HH^TtT2 OifWiat* 

c h tc j: *) . mmmm^ (20) x-m^n^^mn^^m^mm^i r (Fdpq) 2 ( 

a c a c ) ^mfz C^feW*. M4 4 %) . a^TIB^ (65) ic^i", * 

Ir(Fdpq) 2 (acac) <^^»m^Dft ^t£v£ ('H-NMR) \z Jc £ 
^ Iff *a * IS T IB <7> i: 4? 0 T *> o o 
[0 1 7 2] 

'H-NMR. d (CDC 1 3 ) : 8 . 20 (d, 2H) , 8. 11 (d, 2H) . 8. 
01 (brs, 4H) , 7. 68 (t, 2H) , 7. 52 (t, 2H) , 7. 32 (br 



m, 4H) , 7. 08 (m, 2H) , 6. 39 (td, 2H) , 6. 05 ( d d , 2H) 
, 4. 71 (s, 1H) , 1. 62 (s, 6H) 
[0173] 
[it 6 0 ] 




[0 1 7 4] 

£ fc* Uhiitz I r (Fdpq) 2 (acac) <?> ^»fig T d ^ ^i&JMM TO nf Mfe 

mm. ( -b -i =i -mT^^^nm . t g/dt a 3 2 od i pj^ Ltt;^ t d 
= 3 6 5 "ct'*> ») . &ftf#mm'\±^^-?z t frfrfr o 

[0 1 7 5] 

* * If <b tl I r ( F dp q ) 2 ( a c a c ) to ? u u 9 y lz tf & \QkW ^ 
? h ;u «k V #E3fc x ? N (Pho to Lumi nescence) % HI 1 llc^t 

4 6 9 nm^ftl^Tttl^Tti tTfflv^fc i: § tc #^tlt t^T'l)^. HI 1 1 tcfcv^T 

. t^iiti^^ (nm) ^hl. tEmmizmytm (ifiiD ^hl. £ «s w & *s ( 

ftjemte ( a . u . ) ) tit. 0 1 1 «k 7 ic. BH <?> * ^ JM ft # I r 

(F dp 5) 2 (a c a c) li 2 3 2 nm> 2 8 4 n m . 3 7 1 nmfeJ;y4 7 2 nmlc 
KfcjR t: — ?*tLTvi5. * , ^&7fe X ^ ^ h JMi 6 4 4 n m lc £° - if % % t £ 

[0 1 7 6] 

ftfcs Uhilfz Ir (Fdpq) 2 (acac) li^^flltv^ < n ^&)WkW V — 9 ft* 

s -SJIML CTIf, H *JS 7T - 7r HUIML CT (Metal to li 

gand charge transfer) If * tlcWftf^ tll^ ti5o ^flc, 
ft^&^PJ^nftilX t:° - ? fc* Hj" & £ u T - K «rl5^|v^Tfe *J . HUIML C 
T M : %<7>tikiVL*'<9h'i~zaF>2>t%jLbtl2>. ~tl£t>*>. I r (Fdpq) 2 ( a c 

o 

[0 1 7 7] 

S . ibtlfcl r (Fdpq) 2 ( a c a c ) § ^t? y ^ o n > ? >)§Slciit^ 
tff\#taAL . $ ^fct^lT- Ir (Fdpq) 2 (acac) ^¥L^t £ i± fz 

t % cn^yc^M^: M^fz. %fz. W h titz I r (Fdpq) 2 (acac) ^ #i? ? a 
a > ? > >§^lc 7^^>ti±AL, T ^ =f > ^vg# 2 tfcttlT* I r ( F d p q ) 2 ( a 



c a c) £IE7t£ -£ tz t B <?> f£ t\; ^ If ^ * * <7>*S*. Ir ( F d p q ) 2 ( a c a 

flgicfclt § IE 5fc 3$ J$ ?j 3$ v * i: 7 . P^^^T^-t i: fajti^ffi^^^i- 3 t 

fr^tz* Z^ Z hfrh » Ir (Fdpq) 2 (acac) tfe * <7> IE t£ & 01 t£ T £> 5 i: % £ 
<b ft -5 o 

[0 1 7 8] 
(( ^ 00 2 )) 

tt . tfliH^ (1 7) T?ft 3 ft -5 tf X (2, 3 - y ^ - >i *r J *r *f >) -j- h ) A 
'iy-^A (I I I) T-fc^^T-fch^-h ( : I r (dpq) 2 (acac) ) <?> 

f& m t? *> « 

[0179] 

< x -r- -y -7' 1 : & t$£ # ( I r (dp q ) 2 C 1 ) 2 ^ ° ^> 

£i\ 2-^h d r>-^5 7 ; -n 3 0ml i: tK 1 0ml t <r> & m % t LT, KteT 
H d p q ( 2 , 3-^7^^^^;^^.j>)^2. 3 6 g Ifb^ 'J x ,r )^ ( I r C 
lj-HC 1 - H 2 0) <?)1. OOg L . lit HMT 1 5 Bf W3Bifift S c t ic ± 

. Jg***i # ( I r (dpq) 2 C 1 ) 2 # ( B§ *g . M 9 1 % ) . 

- Afe i (Ir(dpq) 2 Cl) 2 <?) fflil ^ TIS^ (6 6 ) lz^-?„ 

[0 1 8 0] 
[ f t 6 1 ] 




(66) 



[0181] 

< 7. t -v 7' 2 : * BJl <7> 1r $t ^ JM ft # Ir(dpq) 2 (acac) <v£f&> 

2 hlz. 2-xKyi? J-*3 Oral^MHT, _h 12 7. ^ -y 7' 1 X' t# h ft ( 
Ir (dpq) 2 Cl) 2 * 1 . 00g.T-b^^T-bh>(Hacac)^0. 20m 
1 . J^Bfc^- h ') *y 0 . 6 7 g L * lit HMTtT 1 5 Bf mMWtL tz. Zfl^kM 

^ - ^ J= 9 S^ B H H ^ff . * 16 BH T' ffl 5 * 8* & WIS ft Ir (dpq) 2 (acac 
) (#^fe»*. *IX*4 0 %) o ^^7.^-- A^Tie^ (6 7) tc^-t 0 

li# Ir(dpq) 2 (acac) co Bg t> t£ ( 1 H — N M R ) \z J: S^tfiS 

ti T IS <7) ii 0 ~Z'£> r> fZo 
[0 1 8 2] 

'H-NMR. d (CDC 1 3 ) : 8 . 15 (t. 4H) , 7. 89 (brs. 4H) , 
7. 79 (t, 2H) , 7. 69 (m, 8H) , 6. 94 (d, 2H) , 6. 57 (t. 
2H) , 6. 48 (t, 2H) , 6. 33 (d, 2H) , 4. 81 (s, 1H) , 1. 6 
4 ( s , 6 H ) 



[ 0 1 8 3] 
[ it 6 2 ] 




[0 1 8 4] 

Ifc, ibtifcl r (dpQ) 2 (acac)^)^»fiSTj £ ^Ml^SM IB] HfiiJS 

( -fe -f n-tfffiil^?il . T G/DTA 3 2 0 1) lc =k 9 PJ^L Tz k Z . T d 
= 3 4 0 tT'l) 9 . H^f =5rfrfM't4^^-t 3 k fc*^ o fc, 
[0 1 8 5] 

£ £: . f# <b tl £: I r ( d p q ) 2 ( a c a c ) <7>^*nn>?>tfk:*JW-£flftiR*'<-? 
h ^ £ V ^Tfe X ^ ? (PL) ^0 1 2 lC^t„ & x ffc^fe * ^ ? h 'lit . >\u r > 

^ > -f<nif%. x 'J <y h ic =k o T LTK*) SLfc4 6 9 n m <D v&j% <?> & fit) k L T 
fflv>fci:glc#^tlfct^T*>-6. 0 1 2 lc fcv^T . titftHi&j* ( n m) ^ It L . iElM 

ans^s (ifijRD ^hl. tjr^teti^^^s (fi«^fi) tit. mi 2 

§ Jc 7 lc . » <b tl £ *^I^Jlli# I r (dpg) 2 (acac) !i 2 4 8 nm, 283n 
m . 3 7 8 n m is «k V 4 7 9 nmlc*iRf - LTi^o * tz . IDt^^? h ;u it 6 

8 7 n mlC^Tt ^ - ? ^ 1f i" £ T* *> o t , f IT C <7>f&7t li . g|5v>#fe fc 3 ft£ 

[0 1 8 6] 

* 4? x Uhtitzl r ( d p q ) 2 ( a c a c ) It . Iftlltv^ < o^^tiRf- ? i? 1 

mpj^ti-So ztui. ^-^ n > ? >im&miz * < n * * *i & is it # *f * * jr *> *> 

2 ft£o ft tc . g <fc il ft ilffl <?> «& JR t: - ? fr-^Uffit&lzis^-z -fx* - K 31 v*T *? 0 

x HMUML C TS^4$ *<?>*i|Xx-< * ^ ^ k % *. h il& . -* & *> *> . I r (dp 

q) 2 (a c a c) It £1 mm&fttig^ <» m^itm^ M ffl fc*Hr fb^-^ X' & 3 Z 

[0 1 8 7] 

£.fz. %htitz I r ( d p q ) 2 ( a c a c ) * # t? ^ * n a > 7 > ic mM ~k # t? 
M#tl£AL . mM^MW 2 VtzVtmT* Ir(dpq) 2 (acac) fc^Tfc 3 -ttfc k § 
<?> ^ Jg * H ^ . it, Uhtifzl r (dpq) 2 (acac) ^#t?^^aa>^ 
>SSt7*^>4tAU T ^ =f > ^ $ -ti- ^.HTf I r (dpq) 2 ( a c a c ) 
•k^Lit $ -tt/z k # <?>a^£^JS* W ^fc. ^<^lp*. Ir (dpq) 2 (acac)t±3*<^ 

^7ttt^*^-i§^ $ *fc^flSk:iJit*^^^iJS «k Hr* =f>^ig#2 fc^flgk: felt -5 

60 3 k h . I r (dpq) o (acac) i*<o^^liJH^T*>-5k%^.«btiSo 



[0 1 8 8] 

(( fi£ 00 3 )) 

*^iflT-U, m 3h (56) T- ft 3 tl § tf x { 2 , 3 - fcf X (4-7 ^tD7i-4 
) * ) * *Y ') -h h } -i ') } J O U ( I I I ) b° n ') * - h ( :ir(Fdpq) 2 (P 
i c) ) fifclc o T !ft BH i" £ „ 
[0 1 8 9] 

* -f . lift LTIi, &f&m 1 <*> * t 1 v V 2 X-m bftfz&ifcmi* ( I r ( F d p q ) 2 
C 1 ) 2 ^ffl^t. y?nni?>30ml^M!:LT, (Ir ( F d p q ) 2 C 1 ) 2 

£ 2 . 8 7 g . fn'j>i(Hp i c) ^1. 6 7 gl^L, liSH^TtTl 6t 
W5B»ELfc. Ztl^ltiiLT. * Bfl <?> * f& £ |j» fi # Ir (Fdpq) 2 (pic) % m 
tz (*fe»*. JR^ 5 6 %) . pit A^r - At TEit (68) \Z^~t a ^m^m$aW I 
r(Fdpq) 2 (pic) <?> ft ft nB # >£ ( 1 H — N M R ) \z «k £ # #f *S * li T IB <*> 

[0190] 

'H-NMR. S (CDC 1j) : 8 . 66 (d, 1H) , 8. 45 (d, 1H) , 8. 

04 (m, 4H) , 7. 95 (d, 1H) , 7. 81 (m, 3H) , 7. 69 (m, 2H 
) , 7. 59 ( t , 1H) , 7. 53 ( t , 1H) , 7. 33 (m, 5H) , 7. 18 ( 
t , 1H) , 7. 07 (t, 2H) , 6. 51 (td, 1H) , 6. 38 (m, 2H) . 

5 . 7 8 ( d d , 1 H ) 

[0191] 
[it 6 3 ] 




(68) 



[0192] 

ifc, Hbtit I r (Fdpq) 2 (p i c) w^ifiSTj ^mmMMM TO Iff 1« £ 
H 8l ( -fe 3-tff$jt^?il . T G/DTA 3 2 0 1) lc J: 9 Lth:^ T d 
= 3 4 7 °CT'£> 9 . F^&Wft&'&^-t 3 t frfrfr o fc. 
[0193] 

* x ibilfc I r (Fdpq) 2 ( p i c ) <7>>>?nn>7>*k:fcl+.Si|&iR*^* 
H >i is J: (7%7fe x ? h ;u (PL) * H 1 3 lc ^i" . £ . * ^ ? h >H± * ^ n r > 
7 > -f<r>i£%. * ') v h lc i o T^)t L TAX *) ft L 4 6 8n m tf> ^4% <J0 t£ % Mft Ig^ UT 
fflv^/it B \zmbtlfz$)<?>~ZS>2>. m 1 3 tcfev^T. tSlit4&i% (nm) tiL, fciEli 

s «k 7 iz. mhtifzifm&mm<¥ ir(Fdpq) 2 (pic) t4 n wl <r> m w. * - 



[0194] 

JlflJ UK - 7 jbM^Tt^i^tc fev^T 7*n - K ^(g^l^Tfe *) . ^MJIML C 
T M * <?> Uft 4X 7 N 7 ^ >ix°&>%> t ^ x. ^tlZ a -t & ;b % x I r (Fdpq) 2 ( P i 

[0195] 

(( J$ 0J 4 )) 

* fiK #0 T* tt . ffi it j$ ( 5 7 ) T- ft 3 tl -5 tf 7. { 2 , 3 - tf X ( 3 , 5 - ^ 7 ;u * a 7 
x ^ O df>>df^';-^h} ^ 'Jy")A (I I I) 7tf 471:1^-1 ( : I r ( 3 
. 5-Fdpq) 2 (acac) ) ^n^lco^TlBitS. 
[0196] 

(Xf7^1 : 3 > 3 ' , 5 , 5 ' - t h 7 7 ^ ^ u -< > >? ;kt> ^ > 

£f$-?&o $L-f. 7r^y7A3. 16gt^hvtKa77> ( mffi. : T H F ) 3ml 
%J»Sf 3 IK :^fi<7> 1 . 2-y 7 4 ntx?>^/]0£/i„ 3 iUC L . 1— ^nt— 3, 5 
-^7^^-a^>-tf> 2 5 . 0 0 glcTHF 1 3 0ml * fin x. fz S m * 1$ T t . fln ft&ffl St 
T 1 B$IB¥JKi$ L fc. #ac . SMlcftiP L fcfgSfekz 1 , 4 - ^ > ^ ^ tf-<^ ^ > - 2 , 3 
- x 9 . 2 4 g L s JfllJ&nlffiET 1 3 BfP H imr# L fc. S «b tc . gfilc tfjfil L fcS 

iftk: 1 0 2 0 0 ml %7jn £ . IffiJf ~k 7 n n * ^ A IC T ^ IX L . fife it + h M ^ A 

Tffij* L mm^mm L fc. ^7 ^ A 7 n v b 7* ^ -7 ^ _ ( 7 n n 

> ? >3^) x-lfit^ 3 h\z =k 9 , 3, 3', 5, 5' — -r- h => v >i ir ^ -<> i? >i^mtz 
(M&m^. 4 6%) . 
[0197] 
[ f t 6 4 ] 




[0 1 9 8] 

< x -T- -7° 2 : KteTH ( 3 , 5-Fdpq) <t>£-/£> 

t, f 'V 7' 1 CTn^Lfc3 » 3 ' , 5 , 5'— fh 77itn-<>yi8. 3 2gM 

, 2-7izL> y 'T;>3. 1 9 g \z . 7 n a * ^ A 3 0 0 m 1 ~k flu x. . Tjn f&M Wi T 1 

om^mnLtz. muiz<§&Ltzmm^ i Num. iX^xmmMu^izxm^ l . ew-i- 

h 'J7AT^tlLf:t, SI^IIL^ 2, 3 - tr X ( 3 , 5-y 7ttn7xz<i) 

) * 'J > ( ge^TH ( 3 , 5-Fdpq) ) * # ( B x iR* 9 8 % ) . * 

Afc J: V Sfif H ( 3 , 5-Fdpq) <of§3t^Tie^ (7 0 ) K^-*. 
[0199] 
[ ft 6 5 ] 



F F 




[ 0 2 0 0 ] 



< * =f- v -7' 3 : mnmi¥ Clr(3, 5-Fdpq) 2 Cl) 2 ^ ™f&> 

2-^h^~>^9 J - >l 3 Oml t 1 0ml ^il^ift^S^h LT, X r 7 7" 2 lc 
=fc *) ttf& L feKfe^H (3, 5-Fdpq) ^£2. 4 6 g . ^fb -f •>» i> ^ U ( I r C 1 3 
•HC1 • H 2 O ) ^ 0 . 8 3 g'S^L, tiffflMTl 7t MSlfe-* h Z t IZ J: *) . it 
t^M # CI r (3, 5-Fdpq) 2 C 1] 2 £ # ( #H fe^* . 7 8 % ) . 

7.^- a is «k C I r ( 3 , 5-Fdpq) 2 C1) 2 ttfat ^ T ifi^ (71) 

lc ^ ~f „ 

[ 0 2 0 1 ] 
[ ft 6 6 ] 



F F 




(71) 



[ 0 2 0 2 ] 

< 7. t- -v 7' 3 : iim^mmik I r (3, 5-Fdpq) 2 (acac) <o£-/£> 

2-^h^r>-^^ ; - >v 3 Oml * "ig^ h LT> _hlfi X -r- «/ 7° 3 <b *l C 
I r (3, 5-Fdpq) 2 C 1] 2 ^ 2 . 3 4 g . T-b^^T-bh> (Hacac) % 
0. 3 9ml . ^ g£ + h V ^ 1 . 3 2 gS^L> lit if\Tl:T2 O^MIiffitS 
C i: lc J: *) . _hieiiat^ ( 6 7 ) $ tl -5 *^BH *>**i&lglt# I r (3, 5-Fdp 
q ) 2 ( a c a c ) (Bf#fe^*. iR^ 22%) . £r/& 7. ^ - U £ Tlfi^ (70) 

[C7Ki- 0 **^^«lt# I r ( 3 . 5-Fdpq) 2 (acac) ^ f£ftfl#«a 5>t£>£ ( 1 
H — N M R ) iz «fc £ ^flT*SJHtiTIQ<7> i: 4? 9 T?*>o fc. 
[ 0 2 0 3 ] 

'H-NMR. a (CDC 1 3 ) 18. 10 (t, 4H) , 7. 75 (t, 2H) , 7. 
61 (m, 4H) , 7. 30 (m, 2H) , 7. 09 (tt, 2H) , 6. 77 (dd, 
2H) , 6. 20 (td, 2H) , 4. 67 (s. 1H) , 1. 61 (s, 6H) 
[ 0 2 0 4 ] 



[it 6 7 ] 




[ 0 2 0 5 ] 

£ tz . m h ft tz I r (3, 5-Fdpq) 2 (acac) <^f$fiJtT d * ^ tiil 
M[@]iff fij/^g ( -fe >f =i . TG/DTA 3 2 0 1) \z & *) M/EL fz h 
d ^ . T d = 3 4 2 1 CT^ t ), J|£f # mt&& ^^tCtH^ofc. 
[ 0 2 0 6 ] 

Ifc, ibtifc I r (3, 5-Fdpq) 2 (a c a c) ? nn > ?>^i:fe(tS 

ufkW ^ ^ 7 h ^ «k VRlt X 7 ^ ji (PL) t0 1 4lc^f„ , 7. 7 ^ ^ ti 

% ^ n Y > 7 > -f<r>yfr& 7. -y Mc i o T 9tit L T IX 9 tii L 4 6 8n m <?> ft 4% tf> )£ 4 E/j 
i: L T ffl fe i: § lc # <?> ft <?> T* *> £ . 13 1 4 Ic fev^T ^ tttt li ft 4% ( n m ) * ft 

l s m it m m ($fiii) tut. & raw & & *t & j& (ff.&^te) tit. m 1 4 

fc* <b t 7> & =k 7 ic x f# ti felr Wi& I r (3, 5-Fdpq) 2 (acac) tt 
?5&<7>fll&J|X tf — LTi^. * fc, ^Tfe 7. ^ 7 h jui 6 6 6 nml: ^t^t f - 7 ^1ri" 

[ 0 2 0 7 ] 

41 ft 41 m 7) OS iR f - 7 fc* hj" & ?fc fev^T 7'n - H ^M^^l^X is *) . HMML C 

TM&ft'&eyVkWL*'*- 9 h >1~2&Z> t^jtbft*. *t%t>*>. I r (3, 5-Fdpq) 
2 (a c a c) &HSJlKSg^Bg-\ co (g. m^Klg^ H fc*«T 5b * C t 

[ 0 2 0 8 ] 

i&f&m 5 )) 

* m X It . ffi m. 5$ (58) T ft 3 ft S tr x { 2 , 3 - tr X ( 3 , 5—^7^^-07 
x =. ^ ) ^ ; * *f ') + h } -A ') x ^ u ( I I I ) tr ^ 'J * - h ( : I r ( 3 , 5 - F 
dpq) 2 (P i c) ) co j& \z r> v> X 1ft Bfl ~t & . 
[ 0 2 0 9 ] 

^ 7 a n > 9 > 3 0ml 4 L T . 4 ^fv/3ti 0 n fi£ L ( 

Ir (3, 5-Fdpq) 2 C 1 ) 2 42. 5 4 g . fn'j>| (Hp i c) 4 1 . 34g 

S^-L. llfffl^TlcT 1 6H¥W5B»£Lfc. c ft 4M i® L T . *HBfl cr> * BS £ « ft I 
r (3, 5-Fdpq) 2 (p i c) 4ifc (#fe5|»*. aR^s 1 4 %) . ^IU-a^ 

Tsfiit (73) \z^-f Q ttm&mmtt I r (3. 5-Fdpq) 2 (Pic) 7>t^^M 

^Dft7>7ta ('H-NMR) ic «k § ^tf^SiiTi^i ») o fe, 

[02 1 0 ] 



1 H — N M R . 8 (CDC 1 3 ) : 8 . 65 (d, 1H) . 8. 54 (d, 1H) , 8. 



0 6 (m . 2 H ) 
(m , 3 H) , 
6 . 1 7 ( t , 
[02 1 1 ] 
[it 6 8 ] 



, 7 . 8 7- 
6 . 8 5 ( d , 
1 H) 



7. 54 (m, 8H) , 7. 32 (m, 3H) , 
1H) . 6. 74 (d, 1H) , 6. 37 (t, 



7.12 
1 H) , 




+ 2 



HO 




(73) 



CH 2 C1 2 



reflux 




[02 1 2 ] 

HLfz. U h fl fz I r (3, 5-Fdpq) 2 ( P i c ) <r> 9$ 



a asT 



(J 7L \ Kg: h\z n\z 

mmm&nm ( <i =< -n^w^^nm > tg/dta s 2 od tc & vwimLfzt : 

^ . T d = 3 4 7 tTi*), H£F ft t^tc fc o o 

[0213] 

* fz . Uhtitzl r ( 3 , 5-Fdpq) 2 ( P i c ) ^) y ^ n n > ? > ^ ic felt § i 
JR * ^ ? V 'I «k V^tE X ? h ^ (PL) til 1 5 \Z7j<-?, ft . X ^ ? h ;Hi , 

nny^^^^W^tX'i -y H lc J: o T L X IX 0 ft L fz 4 6 8 n m <7> t£ % 

7t t L T ffl u t § [c ft <b tl fz «t <t> T* £ o 0 1 5 tfev^T, tff to ti fe^l ( n m ) % ft L 

. tz m m i s m yt m (mumD siil. ^mmit^K^m ^it. 015^ 

*>5J:7k:* m*biirziim&mmik I r (3, 5-Fdpq) 2 ( P i c) a 
<?> nftiR f-U#Ui^. £ . X ^ ? h ,Mi 6 4 5 nralc f - ? =fr -f § 

[02 14] 

T M 3& * <r> UK 4X x 9 h ;u X3b £ t % JL h fl £ . i~ ft ;b . Ir (3, 5-Fdpq) 
2 (p i c) liHMJll^^^^^^itjg^i^^^jg^^^^BX^ftfb^i^-e^^ 3 fc*^ 

^ O fZo 

[02 1 5 ] 



[HflEfll 2 ] 
[02 1 6 ] 

# n in tfj t± . ^m^tis^ii^^MiUTfflufcMif , & * v <o *« 

it^Jvitc out 13 1 6 ^fflv^T^B^-t s . 
[02 1 7 ] 



Sflx 8 5 0 i:lc. -i y is *7 um^it^S^. . x ^ v 9 ') y rm&m ^Tfi£H L . m 1 <7)M 
S8 5 ltff^Lt. m i? li 1 1 OnmU^J;7i;Lt. 
[0218] 

[02 1 9 ] 

tfac . H l <r>mm 8 5 1 _htc . my 9 n t-> . »ftftn|^a£^£a5#v££ffl^ 

T 2 0 n m^IKi? i: & £ =k 7 tc/^fll L . iEJU± A IB 8 5 2 ^ff^/& L 
[ 0 2 2 0 ] 

YKlz. iEJLii AJB 8 5 2 _klc. a -NPD*. j&}S*iSSffl^fcif Stfflv^T, 4 

0 n m<7)Hj¥ t & -5 =k 7 ic/^fll L . IEfL$iKJS 8 5 3 ^ff^ L fc„ 

[ 0 2 2 1 ] 

iXk: . sEJLMmm 8 5 3 1C, Ir (Fdpq) 2 (acac) hTPAQn t^^M 
f icioT, 3 0 n mcomf^ t # -5 «k 7 ic^H L . IEt^H 8 5 4 ^ L fc. i:T\ I 
r (Fdpq) 2 (acac) tTPAQnhli, TP AQ Ir (F 

dp q) 2 ( a c a c) ^Sliyo^l^T^JtlS iilcLfc. 3 ft lz =k -> T . I r ( 
F d p q ) 2 ( a c a c ) it T P A Q n fc* «b j£ -5 IB * tc #K L fzVtm t # <£ . & is . 4*^ 

ttx « $C 36 IE iBl <b 1*1 Bf £ ^ # ff 7 ^#^-?*>S. 

[ 0 2 2 2 ] 

iXk: . Ht\;/S 8 5 4 ±ic x A 1 q 3 t, &f/Cftn % ffl ^ v£ % ffl ^ T . 3 0 n m 

<7>mi9- t t£ & «k 7 L . M^Hi^lB 8 5 5 L fc. 

[ 0 2 2 3 ] 

#ac. n^i8 5 sic, ^fb^^x^A*. sfjL/]ntavi^mv^^^#a^fflv^T 

s 2 n m<7>JSJ* & * «k 7 ic^d L . tf )i AfS 8 5 6 L fc. 

[ 0 2 2 4 ] 

tfOc. tfa AfS 8 5 6 ±ic. 7^;--)At, Jft#t/|tiJSft>£*fllv>fcaK#}£fcfllv*T. 

1 5 0 nm<?)IJIt^l) J: 7 iCfi^IL, 12 wtft 8 5 Z^Jf^Lfc. 

[ 0 2 2 5 ] 

iili:<7> J: 7 \Z LTfti L^^&Tt^TtC. $2 8 5 7 <^mf£J: Hll Wti8 5 

1 cn-mil^^frm < * £ J: 7 fcitJBE* EP /jn L fc, f 7. 6 V <7>mj±^ EP /jn L £ i: § 

. 4 6 6 c d/m 2 <7)ff(tT'l7tLfc. 3 tf> § <7> mWLWl * « 1 . 5 6 c d/AT*l>of; 
o %.fz. ?tit 7 h >l\t. 6 5 2 nmtf-ntLTv^;„ * ^ ? h ^ S ID 1 7 

lC7Ki- 0 £ , C IEfeglili (X, Y ) = ( 0 . 6 5, 0. 3 3 ) T'iofc. 
[ 0 2 2 6 ] 

[ 0 2 2 7 ] 

ti ^ his iz m i- s ft . ft t iTSitii mm t-h m \z \fm l t t «k 

[^SS^iJ 3 ] 
[ 0 2 2 8 ] 

^l^^J 2 ffflv^fcT PAQn ttStM^t/HT^ ^> . ^^UMX ItM^x^ (74) T'^^ 

j ') ym^^^m^.^^iz-D^xmm't^o 

[ 0 2 2 9 ] 



[it 6 9 ] 




(74) 



[ 0 2 3 0 ] 

[ 2 , 3 — tf X (4-^nt7izi) *r ) ^ +)- «; ><^> -g-^] 

* i* x 1 0 g (27. 4mmo 1) . 5g (33. 5mmo 

1) ^O-7i-l>y7;y$5 0 0ra]<?)-fAl77X3|:All, ?DP7 t^Alf 

D8SLfco-7i = l,>^7*>« L . 2 , 3 - tf * (4-7*nt7i-Ji) ^7 

[ 0 2 3 1 ] 
[TPAQ n ^Sf&l 

£ <b lc . ±1QT» <b fl fz 2 , (4-7'nt7i^*) 3rn^')>t4. 4 0 

g (10. Ommo 1) ffiLT£on7 7Xn(:Atl, UMITlcT 7 5 m 1 ^ 

> lz m ffl 2 H± 7c o iX lc. 0. 22g (0. 2mmol)<^Pd(dba) 2 ^ 2. 88 
g (30mmol)<7)NaO-t-Bu. 3. 46g (20. 4 mm o \ ) ^ v ^ — ji 

t 5 > * fin x. . $ h \z v 'J ( t — ~f * >i * x 7 >f > ) co l o w t % ^ -4- > m m ~£ 1 . 8 

muit, s o °c \z x 8 &t m wmmn l ^ . 

[ 0 2 3 2 ] 

5 «b IC M fn ^ tK T i5t )f ^ MgSO|TStl^t. ^<7>lt. 7nn7t'U*^#M 
H^ffv^ 2. 3 — tf x ( 4 — y'7iz*7; J7i^*) ar^*')> (W: TPA 
Q n ) -temfz (H^fe^a. JR« 2 . 7 g (4X* : 4 4%) ) 0 
[ 0 2 3 3 ] 

M±.\zWtW Lrz£n&co&f&^*- u (7 5) ^iXlc^-to 
[ 0 2 3 4 ] 



I it 7 0 ] 



H 2 N NH 2 Br -s^ f^V Br 

o o 



chloroform, reflax 




(75) 




+ 2 




Pd(dba) 2 , NaO-t-Bu 
toluene, reflax 
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